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ffi it -f & SIS ?|J £ fir o D N A <n fij ffl a*. :f 6 H £> , 

> (^HB^F- 03-103182: Tanaka et al. Nucleic Acids Res. 18.6767-6770 (1 
990) ) **ji*fenb*i-ri,*6<. Lrt»L/,Cri*»i». it^ir ^ £^#3 7)> £(£:i;bf- 5 ~ t . 

~ i //> t-$ 6 DN A ^ittt6 : i t'fc 6, 
*IH36W#e>f±, ili^rofel. -f*n*x*ij/ — i*D («T, iPLD 
j ii^iiA'fcS) <n c D N A t 4 * <oY / M.D N A > tni&SSa^J ^ J=bt5-r & 
~ i: !i«fc 0 -f * P LDite^ L <7Dl' > h o y^rEffi U A»o, CUxfcW'f > h o > 

ffl*W-rS*«$ixfcDNAllf>i-*«*-*-5. HME^fSWOD 
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1 1 !i, *JBW^HiaH?iJ!C*5l^T*:56W<7)DN AWr^^ffA L/- p B 1 22 1 

io iilwj;');:, *«W</>DN AWfi\^tE*m«/>E?J## l li^-t-ifiSEyiJ^W 
^^^©DNA^Ii, TEHi£ffij;i*i^T»SI!-rs J: ') {I. ^$PLD 

cotggiS?iJ(i, -f ^yyifiDP L Datfi^-^tttSEyiJ&^-J-EyiJSJwEyj** 

3 i^jni-f *y / p LDae^co^sie^jw^ 1 6 6 1 %s^>b% i 

20 8 -1 3*«{l1l^-f So 

^mB^tD^m^i&m-r^i^m^^-t^o EM*4i:*tssEjiiii, -f*y 
/ 2* tfi p l Dae^wffisiEyij t^-ria^j* wiEws* 3 $ n s w * y / 

25 5y?PL Djte^ME^'JOft 1 6 6 6 ft 1 8 3 8 ^SJCtB^-t-^, 

. *f6Wl- J: 9 *<oa[»E?i|*s?B»{r/j:oT^S«D-e % / ad n a &m 

Iit5PCR!:J: »> ^SCHtM"* £ 5* P C R (lite^f-X^co^ff 
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^t^DNA^ttin^ E?iJ*wiB9ij** i 

io ftiz. E#J#* l -e^$fta*SE*iJ<7> 0 *> 5 * ^d£1Rij(7> 5 

5fe3^«ijCO 6igSrt^dr V > ffl> # T *> S <7> T\ =- tl h COga^J^ X* L 

mentis, 

15 tfj^I^^Sg (Wx.rf Nucleic Acid Research, Vol. 10, No. 20, p6487-6500, 
1982) lei "5 Mte-tZ Z >t5>T'£, *«JHB#{C4SV^"C < r 1 X tifcScff) ^ * u 

20 ^ It — *|7r- ^DNAlJUSJUttfe^ja^y Is ^i"*?" K^7>f7- 

y ^5? * 1^31-^ KS:fflv»T7 r — i^*S lift -Br. # kftfczifigiD 

25 -t 3 -fat, Sfw6*)l-(i. 5 0 %»«f= a fcmmt LttH«rtt 5 7 7 — 
wfl^ttSD NAi ^^1-— fc^tli^-f^y y K»)tt5i*s <b £ 



# 

WO 96/30510 4 PCT/JP96/00812 

e^-£*f AU fixate A L 6 z blz£<o n-te&m.Tfrm 

*W^DN Ali«a*(Eii+^#^*St€^«oitt±atlil*A$4xT^T 1> iv^*.. 

A®rJm-7 "n^ — * — rojETSfidft A£*iTt*T ii 1 L> :/n^e — 9 — t^m 
M«)DNAOB (ltecDia?ij75i^^E LTl^tuil 1 ,. z <7)^!i-f 6 E5»J Wft $ (±» 
25 (^|fi£$tL<CV^ % If 0~1 0 00 b pigf*)5 0 *«WroDNAW 
tf&l* At5: ilcfc 0 . zn^»AL/«c^#-&trit'<THflie^^5Se j f-^5gm 
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flUKM*&£.. 7a^-^-, *t"5|5iie^r«:*#X-rSfc^<0«!||Riil*«|J(53rSr#^2> 

* - i jj*»-c* -6, 

l . PLU <nmW: 

pld (K»e>. B*tp B pIlfg 

l£ 34, 8-13(1987) ) Lfc* »*Stt(i» *77 7 f D >?rlf 

$J^Lfl (Imamura et al. , J. Biochem. 83, 677-680(1978) ) 0 tzti L . PL 
D <7)»3(SSrt;{4. 95T\ 5 »<7>fR«ia{- J: o Tff it L/c. 

-T^(0ryza sativa) " => > t 7J V " (F>%:lfo-/j* 100 gill V y h 
yK7>^dr-y-> ^^JDX— g£«#. JiliJIf Lfcft. 10gO*H7-'l'AT 
20 t" = /Hr o 1) K^, GAF Chemical t±W , 500 ml (7) 1 mM CaCl 2 , 5 

mM 2-^ hx^y-/p^ftf io mM Tris-HCl *£'#jji£(pH 7)£flDx.lB# 

BHtttLIMRSrttmLfco tttiitt«:8Ji#— tf-e«LfcW*, 15.000 x g T* 20 

tfcfct* (15.000 x g, 20 t-.fc«3lfe«>. 

6ft^Bi#£il£?fff&A (lOmM Tris-HCl pH 7. 1 mM CaCl 2 , 1 mM 2- t^fty 
Yzl? ; —>V) T-¥*ft: L/- DEAE-Cellulose ( V y h > ttW <Dij =7 1* (2.0 
x 10 cm ) Ka&flnLfco 100 ml <D 50 mM NaCl &StsW<m&.AX*$tft Ltz 
ft, 50 - 350 mM NaCl <Dja^6*J^«S&)E$r^O^*^ A 120 ml T'BMLtz.-. 
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PLD (2 NaCl 0.2 M f+ifiT-^fiBt L fn . PLD SttSr^-T 7 7 * •> a > «r® 

HZU ^Ntift (DEAE-Cellulose) £ L/" t . 

i&8£?i£ (DEAE-cellulose) IZ 3 M Bfc^^flQ ;t 1 M«^H, 1 M 
a tfttftfiK AT* W^mit Lf- Phenyl sepharose # 5 -A (7 r /UvyTtiH, 2.6 
5 x 10 cm ) izmULtz* 1.0 - 0 M ffi&<Dm!£mi&W^Mffim A 240 ml T" 
SKLfco PLD (2, fiit^jSi^ 0.1 M{+iST')fg|L/; 0 H^^-T-yy tr > a > 
fcEIlRU *i«tf£A(Z*tLTii#r U *&fitff£ (Phenyl sepharose) Hfc. 

*g8f?£ (Phenyl sepharose) &«H!fil£ AT^PflHfc Lfc Mono Q # v A (7 T 
/^y7ttIi-ft>5HA7A, 16 x 10 cm) iCftsflD L . 50 - 350 mM NaCl 
10 CO«|S43iE$r^FO^?fi^A 150 ml T*«ILfc, PLD fit, NaCl 210 mM ri> 

"b 235 mM IwrtM-J-CflSMSLfce PLD f£tt&^^#ffii£lB]iBl LT Z^iSiRfcffiW 
iftAlw*J-L.-CiStff L. fggiif£ (Mono 0 1st) Ht. 

i&Ht?{£ (Mono Q 1st) Srja«C.»K^*il!|{w J: »J 0.5 ml l^jRiHiU 0. 1 M NaCl 
&^t?mffimAT*¥ffiit Ltz Superose 6 *7i« (77'Uvi/Tttl!. 1. 0 x 3 
15 0 cm ) {IjSSflDL. BJtKK) L PLD fit. 78 kDa <h «t£ $ 

ixfic PLD ftte«:^-r#III&[BlJRLJSI«fi£ (Superose 6) t Lfc 0 

i£S£f£ (Superose 6) i: 2.5 ml <T> 40% U 77>7t7'( h (Pharmaci 

a. pH 4.0-6.0) bMW7k& 1)Uz.X 50 ml i: L . Rotofore ( ' < >f 5*" 7 •;/ KtfcK 
) ?rffflLT, %tW.&m.fa.ifcW)&ft'?tz<, ^ctbii 2t:3T 12 W ^ft^T" 4 
20 ffofc. PLD ftttii, pH 4.9Hj&iZ.Vttbhtltz„ PLD Stt^-t^SE L- . 

*ftt^tt$&WttiEa'£:tt«ift A Lfc Mono H7A (7r;^y7tt 
8, 0.5x5 cm) MifcflDL. 50 - 350 mM NaCl (^tSi^fr Sl^fcJlfit^oikgjfj 
jiSAT'^BtL/lo PLD tt v NaCl jRft 210 mM ttiSi: 235 mM f+ift-CSBI L fi, 
25 PLD fStt^-Trr-r 2oc7>#jiI£:[n]lfc U ^8ffl£ (Mono Q 2nd~K II) t Lfc„ 

i£8t*£ (Mono Q 2nd-K II) «i|i&t^^$r, 7. 5%(73 T ? U A-T ? KSrffll^fc 
SDS- K®Ja8c®j[laemmli (1970)] -Cfrofc. WcSj^, y/u£r 

9 — — ' ~7 l ) U 7V b • ~7 /\s — R250 -C'&£L/z 0 <^-fixtf>*§8f}& 1 , 

82 kDa (D<tLm~£.tzZ'<> h'&Vtlbbtl* (Mono Q 2nd-II ) 
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W±ro«HUtl«t «3 . f§8£*i£ (Mono Q 2nd-I. II) <7>«f fittfflSSl:: 
*tLT^*^ix 380 760 ffiFirfcofc. 

2I»Co^x^»ftt)5¥Uf^ifot, *we*S:T!E* 1 ii^^o Mil P 
5 H iMJ£lwfflV*fctt««llff|E|(e-*- h y * A ( P H 4-6), MES-NaOH (pH 5.5-7.0), 
Tris-HCl (pH 7-9) T'^-f*! t 100 mM Ht. pH^^ttii, pH K 25 T 

fcc 4 t\ 251C. 37'C*JctD«5 0 ! C<7)3-Mt; 3 0#M«l*f-SL 

10 = i; >iztt-tz>mmitm$: 100 > Lfcti»i§ttt^Lfc t 
^1 





Mono Q 2nd-I 


Mono Q 2nd-II 


Km fit 


0. 29 mM 


0. 29 mM 


Mill pH 


6 


6 


pH 2cJStt 


7-8 


7-8 




4-37 *C 


4-37 t 


Ca 2 "{&#tt 


20 mMJL^Ji 


20 mM J£A_h 










100 


100 


y r =f-i^/u n y > 


13 


12 




6 


4 



2. fggjL/-? v^fgas PLD TTtib'b b (DM.BM 



^SiM^i^il:, *£8f£?£ (Mono Q 2nd-I, II) SDS- 
UT^y/UT5 K*ft8c*JirT$HiU PVDF !8I U U #T*t«) KCW, % 
15 feLfc. 82 kDa W<D/<ls ffi U Zf o ^ ^ > > — >T (A 

*«if^Sf, PSQ-1)KTN^>£T $ /M^^L*:,, {, 1 O SliJ f(lf 
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Val Gly Lys Gly Ala Thr Lys Val Tyr Ser 

2KDmfeWiftlzm#)<bfrZ> 82 kDa * >'<?K<nffl&t1tWbfrX'te\,^jK '> 

ta< t \>t % ygeie?ij<7)u-</u-e^fate(±iSi^ it^^n. fcxffcf^&ico^^cotn: 

i£8t>{5 (Mono Q 2nd-!, II) cOrg£-tf££ , 7.5%cOT^ U /U7 ; K£rfflW- SD 
S- * !)7^ f /UT 5 Km^C^iftT-^BS U ^ /P«r * — - r ->— -^'J |) 7> h • 

7"' /l R250 T'&fe L,f:, 82 kDa y>'^KcQ'<> KSryj^tHU ^tvff£±i(25 

mM Tris » 192 mM Vl) > > % 0.025% SDS. 100\\ 10B#^) X ") L tz c . 
10 $ P> ',ZW.%'Mtfr (15 mM ammonium bicarbonate . 200V\ 5 B$fHl) !Z X *) SDS &• 
^^^^L/- 0 m^igffi. mt^tfr^Ct. BI0TRAP (Schleicher&Sch 

ueii i±m) &m^t- 0 

±.nZ(nJf&:X'migl~tft$lLtz 82 kDa 50 „ gfoTBFslit 

^■y-^c^s Ltz, $L&w\te£TSfzm 3 [af&<oini?f ^fflt^T. &SriS/£llifc^fr 
15 ofc 0 PLD f§?£ 8.6 x 10~ 3 unit iz 0-50 ai ] <0;fe^i!fj£ /rHi&S 3 Ef&cojfn. 
ft. 50 /j 1 CO 250 mM Tris-HCKpH 7.0) .5 ^ 1 CO 50 mM CaCl 2 x 50 n 1 CO 
0.2% Triton X-100 (|gji&£) & «fc O^Tk^flO^T 250 y 1 i: ligf 

2. 5 B#P^^g Lfl, 200 ^ 1 CO Protein A Sepharose (Pharmacia) 2rfl0;t, ^ 
£T'2l$F B 1*5^/J'!:Jgi 9 L7t&. it-lXSOO x k n 5 min) L . ±fficoP^j§ 
20 t££r$J^L/-- c , mmiSiS5flucoig-g-cog$f{ff£tt£ 100% t-tZ>t. ftiSffi <n fia.m 2 
0 /i U 50 Ai 1 xmmfetefr*:t\*:ix 95%. 88% ffcof: coic*}- U 3 [hI 

^COjfiLfS 20 n 1 . 50 v 1 X'&^iXfftl 75%« 30%T-£>o/io ~ COi^fi, 82 k 
Da * PLD ^ £ ZUW-fZ t> cOT'fc 5, 

3. rtSKT /g£fa?ijcp&£ 

25 PLD ^^^^gcO»r>tft:{i. y/l>tpXmKit-fZ>jf&: (Cleveland et al, J. 
Biol. Chem. , 252, 1102(1977)) Xftotz* 2 t mm<DljfeX$) "9 til Ltz PLD * 

^^y^y/^'Ji/HltfAL, PLD ?>s<?W<7> 1/10 *CO Staphylococc 
us aureus V8 protease {ftltmMttMk) StMSK ft-WlZWltti Ltz 0 7 v *t 
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20 . 14, 13, 11 10 kDa (Ofegl; Wlfc^ ^ K*S»*> btl/lo 

20 . I4&£lt 13 kDa (Tj^<7 '*f- K^>tco/<> K 2r#J "9 l±i L . 7pt^>->- 

5 >r>*)-— [zxt = s&tszm*&:7Evtz 0 ar, -tixe><oeyi]«:E-*- c 

20 kDa Asn Tyr Phe His Gly Ser Asp Val Asn '? Val Leu ? Pro Arg Asn 

Pro Asp Asp(Asp) ? ? He 

14 kDa Thr ? Asn Val Gin Leu Phe Arg Ser He Asp Gly Gly Ala Ala Phe 

Gly Phe Pro Asp Thr Pro Glu Glu Ala Ala Lys ? Gly Leu Val Ser 
10 Gly 

13 kDa lie Ala Met Gly Gly Tyr Gin Phe Tyr His Leu Ala Thr Arg Gin Pro 

Ala Arg Gly Gin He His Gly Phe Arg Met Ala Leu ? Tyr Glu His 

Leu Gly Met Leu ? Asp Val Phe 

4 . *&&m+ cdna ^-f-yy v —<^i^M 

± RNA fi, B &<7>*&fi^70»b. SDS-7i /-/UftC Lfc//'oTttffi 

U U J^-ttmizX <0mm Ltz 0 Poly(A)+RNA (Dmmtl.. 01igotex-dT3 

0 (MiSttSi) fctefflLT. Kit#C7)^5l*i~ L/cZ/'oT^ofi. cDNA 9 n 
20 — — V ii» cDNA o"/5fc ->Xf X (T-v ->-v . cDNA ? n — ^ > 

^•>^rAi gtlO (T-7->-r AttK) Sr*£fflLf- 0 fcf-'L. — 
^ — t Lt> A. ZAPII *<9 9— (x h 7* V s — >tt«) , Ts^^fflflS i Lt XL1- 
Blue Lfco 

5. -7n— 7<Dftm 

25 PLD <DT ~ J U 9 \s**f- K£ DNA g (7/7 

20KF 5' AAYTAYTTYCAYGG 3' 
20KR1 5' RTCRTCRTCNGGRTT 3' 
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Rtt/y VISAS fcfiG^Tjt U Yttfy 5 v^^TSTtfiCSr^U 
N(±G, A, TS/rtiCcoferiXTS^^-r. ) 

20KF(i % 5*^4 20 kDa (D^^-f- KfKJLt $ ftS T 5! /^E?'J 
Asn Tyr Phe His Gly 
5 «r = -KLT^5 DNA ifiSIE^'J •& ci"3~ 32 ftco?)- U * U ^ Kcojg^ 
4»T'*>»J. 20KR1 (±[n|-<7^ K«^;-l.l>/i$ii6T ? / g£I£?i| 

Asn Pro Asp Asp(Asp) 
S:3-KLti>5 DNAiggIfi5i|^>taffi^SraS--r6 128 fB<Osi- D =f * ? u ^--f- 

10 cDNA 10 ng« Pol y (A) ~ RNA, 0. 3 u g (/) ? > '/ J* ^ * — (d 

N6). 10 UCO RNasePfl*^i| (RNAGuard. 7t /Ut ->rtt||) . 1 mM «?) dATP 
dCTP. dGTP*Jj:05 dTTP , 1 x PCR fcgffj?£ (Mi£fct») . 50 mM 0>i&it~">' 
^y^Afcit/ 100 U (Om^^mm (M-MuLV RTase, BRL ttSO tttlLti 
10 /i 1 -CfTofc. KJfctt 37 tt' 30 ftmft^tz'ifk. 95 : CT' 5 #M«i*& 
15 £ L*±T'<*f$ Lfcc 

tSMiSSSKfc (PCR ) LTJbSEcDNA. ~7 ^7 -i — t L ~C 20KF i: 2 

0KR1 Srttffl LTHiE L/z c KJSli. 10 ^ 1 eft cDNA £-/£Kj£i£, 50 pmol c/, 
<F>-7 ^-f -7 — (n'fe^m, 200 u MOO dATP . dCTP, dGTP $S &.U dTTI' . 1 
x PCR *tSjfl£ (^jgit&M) fc«tt>* 2.5 U AmpliTaq DNA * U *f (^?g 

20 iSthK) £i£mLX3imm 50 „ lfftot St&J±TIEW»«*#!-tSo-C 3 
0 jH^^r^^iSLT-- ; DNA J f— ? ^— — dr> ;n/P-7 — y-^xfc 
») <£T* : 1 ftm-frtz *) 94 t, \toVSllZt>-fr.*) 40 t\ *S J: U« 2 # 3 O # 
FbIII^/-- fj 72 "Co 

25 A^n-v-r K^fe&j;«t "9^til$ix/-io tOlott 94 bp COS $ T*£> »J . ^*P. 

PCR »r>T-^y^/j>ib^] <9 Hi U pUC19 ^7X5 K^II-^^^ d— Lfi 
-tf- □— nv^Lfc PCR H^CO DNA K?'J£. T7 sequencing =¥ y I- (-7 
r /u-7->Ttt8i) Srffflt5yft^->Sl:J; 9 ifc/E L/c. 2 iffy?? -f -v — IS] 




W 96/30510 ! ] PCT/JP96/008I2 

i-, ^'f^-iBw dna mmmmtztLfr^— K-rar 5 sm&u-t* 

C TCT GAC GTG AAC TGT GTT CTA TGC CCT CGC 
Ser Asp Val Asn Cys Val Leu Cys Pro Arg 
5 _L!E^y * uUrf- FX. DNA 5' £fliHj|K3- y h MEGALABEL (SJSa£tttK 

=*3X>7 i^-^- K7D- ^£ Lfcc. 
6 . PLD te^tt^ a — >(7)?> ? H — ^ > y 
±ffi*k*ttt3«- U =^3* * ^-^--f- K^7"a-^l: Lt\ cDNA 7 4 v V — Sr * * 
10 U-->^Lf: : ✓n-Y ^ H ^-Yif -> 3 0. 5 M "J >6£~>~ h x ) O 1* 

m ( P H 7.2) „ 7% SDS, ImM EDTA > 100 v g /ml ^ T^=r DNA i: L . /^Y^'J 

¥<iM-< ->a xiincy a — -/sriin*. 45 t:-? i6 n#fym ot ( . mftma. o. 

3 M NaCK 30 mM ? xy^t I- !i "7 Ai: t. 45T:, 20 #<7)i5fcfr£: 2 El fro 7i< 
fiitt^v-? *r*p.gt U A ZAPII ^ n — = ^— (73»jfi#{Z«t «9lE^$ 

15 *VTl^&77i£T\ in vivo X' pBluescript 7*7 * 5: K V 7 9 ~s — > ttM) 

7. 5* acas««(ftAgiEyi]ftg 

6 !r|E«tL/-^ffiT'(i^^:Sco cDNA ^tr? n — > SrHMUfC # fcj&»o fc. tfi . 
20 RACE & (Edwards et al, Nucleic Acids Res. . 19, 5227-5232 (1991) ) iZ X 

5' m%Gffim&*atf DNA »r>f SrH&Lfc. 5' -Ampl iFINDER RACE Kit (*o — 
>^ *tfc$g) gs#-7^ = 7/H:^oT^ffl Lfco 6 T'j&^Lfr cDNA (7):& 

SK?iJ£k tl^*V =r DNA 3r-&J5EL, 4 Lf- ^&T*IB3M L mRNA 

<bL-CPCR &?Tofc. PCR M#)3:PCRII — (-T > f h u V =. > tt») !l 

t$n/:^^PLD£Oc D N A (Diggers, tf-tftri* = — Kf5«t^7 * / S£IE 
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8. PLDcDNA 9 a — >lZMfc-tZ> PLD Y / A. 2 a — 1/ (D'&t&is XTf? u^ — 9 

pBluescript ^7^; K ^ ^ a-->^'Lt, 6 X'fefe L PLDcDNA 
JZ-tZ> PLD ite-^WfWfiSffiyiJ A DNA * a — > -< * 

5 =i ->t # y coy/ A^-f^ y — irftiL/;, -4x<*. = -> t * y m±m dna 

£• Mbol -eai^iHft L. ->3- ^ a — x£j§£ig j- ioT 16~20kb *<07 7 * 

">a >£*ft§!i U 7 J* ¥ DASH II ( * h 5 * v>- > &«) . Gigapackll Gold 
(^F7?y->ttS) ?rifflti:t;:J:^ffot. : PLDcDNA ?n->£-7u 

10 fifot, tztzL. '^4 -7 V y-r-trV y a >- !l 65CT" 16 ^RJJ. ifci*ilS!:t % 0. 5xSS 
C , 0. 1% SDS t L. 65t\ 20 ^cogfer^^ 2 (5]^o/- ; /n "7 y y >f X L tz V 'J 
A ? □ — ^CD:tgg&?ij£ i^^^-^E-^feiw «t "5 £*5e Lfc. i: Z. o , 6T'ft|Lt cDN 

15 TA" => >ir >-tf-*K?iJ*'-.y ? xjJSB^bJxfc. ATG IHKBBteflififcte. DNA g£?ij 

>HT, ^fcT ^lw*Jl^-C^fifeSJxS mRNA ±coftU]i;T * 1r xpl(g/jj ATG = 

cDNA ? a — >|;/>-r :/ y y^T XLfiy/i,^ cj — >c7)— gftco DNA KF'J£rIE*iJ 
20 #*3jZ^-t-. y / A DNA ie^lJlrfc^T, ATG MRRlgs K>T^S »J . cr> 
ttfecDHA&9Hb*tZ'!>'&?Vt#>#&mj££tlX\i*Z> 0 7"nt-^-««!i, ATG 

9. Y>ha X<fttt££3te^%gi<-;ftg^ftUatPtt0f 

cDNA (E?IJ##2) ty/^DNA (EyiJ#-5-3) CO J* & » b . PLD?) 
25 itfe^-il 3@Rff-r ^ hoymt5:i:^i/J>t/j:ot 0 t<Doh. mRNA 

w5' 5fe4»*aiR«i«(z«-a:-raia:«(z#ffi-f5 1 7 3 b P ia?u# 

f 3T'*$il5JtSE?il»Sl 6 6 6i£S7)'f>|[l 8 3 8JIS. ^ tf>K?iJ SrK?lJ 
^S^H-<fco vS&^SrS^ — ^-fo^-tfl 5me rro7"7^?- (5' -A 
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CCCGGTAAGCCCAG-3* , 3' -CCCCCGCGTCCATCC-5' ) Sr^fifcL, ^yA?a->^i 
S2>LT T5. 7o-^^j ^iHZlELT^tfe-ePCR^fTo^ PCRI 
ft?rPCR II *<9 9 — u—-^VL. ^Ii>t>Ec o R I X*m V ffi L 

fctftf Sr¥»**SiG3Lfcf£:7':?* S K P BI221 (JRSMs&ttK) nSma I -y--f 
5 h;zM^iA/c,/z' (H 1 #BB) , J^T> 3^$B (Shimamoto et al. Nature, 338.2 
74-276 (1989) ) tO^Frii- Lf:/j' ; o'C'f ^iffi&Bfltl (Baba et al. Plant Cell 
Physiol. 27,463-471 (1986) ) i:±IEIM^77^^ Kl'^Af^ 0-r1ucu 
ronidase (GUS) n§t4 £• jl'J 5e L fz.-, m 2 L ti X ') '.Z , *f > h n > co* 7^" <fc 
"J GUS ?£ttOtt*>i'»fSf> P>ixfc t . £ f- . ^3;i7j^Lf; ha*) , -f > h p > asjjft 

io *i&i;ziia*LiAitLfcai^:i g u s fSt£«oifi-*:j&*»8gtf> hixtz... tets s << > \- a > 

<7>*|SJ{*. > h n ^iH^iJtf.'l^^-r^ BrIII -*-f h i: P BI221 & BamH 

^2 7 o h 7 v X h i'jo ! J" iGUS fS-ti 



7 "7 * X K 


GUS r£tt 


PBI221 

PBI221 + >f > h a > 


10. 4 

10 5. 7 



(pmol MU/min. /mg protein) 

15 





GUS f£tt 


PBI221 

pBI221 -W > h a > 
pBI221^-T > h n > (mjjfa) 


8. 8 
7 9. 4 
5 4. 2 



(pmol MU/min. /mg protein) 
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E?U* 
K?'J## : 1 
£?i]<7>4£ : 183 

E?U(7)«41 : Genomic DNA 

: Oryza sativa 

EM 

ACCCGGTAAG CCCAGTGTGC TTAGGCTAAG 
TCTCCGCTCA GATCTGCTTG CTTGCTTGCT 
TCGCTGCTTC GTCTTCCTTC CTCAAGTTCG 
AGG 



CGCACTAGAG CTTCTTGCTC GCTTGCTTCT 60 
TCGCTAGAAC CCTACTCTGT GCTGCGAGTG 120 
ATCTGATTGT GTGTGTGGGG GGGCGCAGGT 180 

183 



E^'J^ft £ : 3040 
E^iJcOft® : cDNA to roRNA 

&m 

jfefe 6 : Oryza sat i va 

AGTCTCTCTT CTCCCGCAAT TTTATAATCT CGATCGATCC AATCTGCTCC CCTTCTTCTT 60 
CTACTCTCCC CATCTCGGCT CTCGCCATCG CCATCCTCCT CTCCCTTCCC GGAGAAGACG 120 
CCTCCCTCCG CCGATCACCA CCCGGTAGGG CGAGGAGGGA GCCAAATCCA AATCAGCAGC 180 
C ATG GCG CAG ATG CTG CTC CAT GGG ACG CTG CAC GCC ACC ATC TTC GAG 229 
Met Ala Gin Met Leu Leu His Gly Thr Leu His Ala Thr He Phe Glu 
15 10 15 

GCG GCG TCG CTC TCC AAC CCG CAC CGC GCC AGC GGA AGC GCC CCC AAG 277 
Ala Ala Ser Leu Ser Asn Pro His Arg Ala Ser Gly Ser Ala Pro Lys 
20 25 30 
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TTC ATC CGC AAG TTT GTG GAG GGG ATT GAG GAC ACT GTG GGT GTC GGC 325 
Phe He Arg Lys Phe Val Glu Gly He Glu Asp Thr Val Gly Val Gly 

35 40 45 

AAA GGC GCC ACC AAG GTG TAT TCT ACC ATT GAT CTG GAG AAA GCT CGT 373 
Lys Gly Ala Thr Lys Val Tyr Ser Thr lie Asp Leu Glu Lys Ala Arg 

50 55 60 

GTA GGG CGA ACT AGG ATG ATA ACC AAT GAG CCC ATC AAC CCT CGC TGG 4LM 
Val Gly Arg Thr Arg Met He Thr Asn Giu Pro He Asn Pro Arg Trp 
65 70 75 80 

TAT GAG TCG TTC CAC ATC * TAT TGC GCT CAT ATG GCT TCC AAT GTG ATC 469 
Tyr Glu Ser Phe His He Tyr lys Ala His Met Ala Ser Asn Val lit' 

85 90 95 

TTC ACT GTC AAG ATT GAT AAC CCT ATT GGG GCA ACG AAT ATT GGG AGG 517 
Phe Thr Val Lys He Asp Asn Pro He Gly Ala Thr Asn lie Gly Arg 

100 105 110 

GCT TAC CTG CCT GTC CAA GAG CTT CTC AAT GGA GAG GAG ATT GAC AGA 565 
Ala Tyr Leu Pro Val Gin Glu Leu Leu Asn Gly Glu Glu He Asp Arg 

115 120 125 

TGG CTC GAT ATC TGT GAT AAT AAC CGC GAG TCT GTT GGT GAG AGC AAG 6i:: 
Trp Leu Asp lie Cys Asp Asn Asn Arg Glu Ser Val Gly Glu Ser Lys 

130 135 140 

ATC CAT GTG AAG CTT CAG TAC TTC GAT GTT TCC AAG GAT CGC AAT TGG 661 
He His Val Lys Leu Gin Tyr Phe Asp Val Ser Lys Asp Arg Asn Trp 
145 150 155 160 

GCG AGG GGT GTC CGC ACT ACC AAG TAT CCA GGT GTT CCT TAC ACC TTC 709 
Ala Arg Gly Val Arg Ser Thr Lys Tyr Pro Gly Val Pro Tyr Thr Phe 

165 170 175 

TTC TCT CAG AGG CAA GGG TGC AAA GTT ACC TTG TAC CAA GAT GCT CAT 757 
Phe Ser Gin Arg Gin Gly Cys Lys Val Thr Leu Tyr Gin Asp Ala His 



WO 96/30510 j 6 PCT/JP96/00812 

180 185 190 

GTC CCA GAC AAC TTC ATT CCA AAG ATT CCG CTT CCC GAT GGC AAG AAT 805 
Val Pro Asp Asn Phe lie Pro Lys He Pro Leu Ala Asp Gly Lys Asn 

195 200 205 

TAT GAA CCC CAC AGA TGC TGG GAG GAT ATC TTT GAT GCT ATA AGC AAT 853 
Tyr Glu Pro His Arg Cys Trp Glu Asp He Phe Asp Ala lie Ser Asn 

210 215 220 

GCT CAA CAT TTG ATT TAC ATC ACT GGC TGG TCT GTA TAC ACT GAG ATC 901 
Ala Gin His Leu lie Tyr lie Thr Gly Trp Ser Val Tyr Thr Glu He 
— 5 230 235 -40 

ACC TTG GTT AGG GAC TCC AAT CGT CCA AAA CCT GGA GGG GAT CTC ACC 949 
Thr Leu Val Arg Asp Ser Asn Arg Pro Lys Pro Gly Gly Asp Val Thr 

245 250 255 

CTT GGG GAG TTG CTC AAG AAG AAG GCC AGT GAA GGT GTT CGG GTC CTC 997 
Leu Gly Glu Leu Leu Lys Lys Lys Ala Ser Glu Gly Val Arg Val Leu 

260 265 270 

ATG CTT GTG TGG GAT GAC AGG ACT TCA GTT GGT TTG CTA AAG AGG GAT 1045 
Met Leu Val Trp Asp Asp Arg Thr Ser Val Gly Leu Leu Lys Arg Asp 

275 280 285 

GGC TTG ATG CCA ACA CAT GAT GAG GAA ACT GAA AAT TAC TTC CAT GGC 1093 
Gly Leu Met Ala Thr His Asp Glu Glu Thr Glu Asn Tyr Phe His Gly 

290 295 300 

TCT GAC GTG AAC TGT GTT CTA TGC CCT CGC AAC CCT GAT GAC TCA GGC 1141 
Ser Asp Val Asn Cys Val Leu Cys Pro Arg Asn Pro Asp Asp Ser Gly 
305 310 315 320 

AGC ATT GTT CAG GAT CTG TCG ATC TCA ACT ATG TTT ACA CAC CAT CAG 1189 
Ser He Val Gin Asp Leu Ser He Ser Thr Met Phe Thr His His Gin 

325 330 335 

AAG ATA GTA GTT GTT GAC CAT GAG TTG CCA AAC CAG GGC TCC CAA CAA 1237 
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Lys He Val Val Val Asp 
340 

AGG AGG ATA GTC ACT TTC 
Arg Arg lie Val Ser Phe 
355 

TAT GAC ACT CAG TAC CAT 
Tyr Asp Thr Gin Tyr His 
370 

CAT GAT GAC TTC CAC CAG 
His Asp Asp Phe His Gin 
385 390 
GGT GGA CCT AGA GAG CCA 
Gly Gly Pro Arg Glu Pro 
405 

CCA ATC GCA TGG GAT GTT 
Pro He Ala Trp Asp Val 
420 

CAG GGT GGT AAG GAT CTC 
Gin Gly Gly Lys Asp Leu 
435 

ATT ATT CCA CCT TCT CCT 
He He Pro Pro Ser Pro 
450 

AAT GTT CAG CTA TTT AGA 
Asn Val Gin Leu Phe Arg 
465 470 
CCT GAT ACC CCT GAG GAG 
Pro Asp Thr Pro Glu Glu 
485 



1 7 

His Glu Leu Pro Asn Gin 
345 

GTT GGT GGC CTT GAT CTC 
Val Gly Gly Leu Asp Leu 
360 

TCT TTG TTT AGG ACA CTC 
Ser Leu Phe Arg Thr Leu 
375 380 
CCA AAC TTT GCC ACT GCA 
Pro Asn Phe Ala Thr Ala 
395 

TGG CAT GAT ATT CAC TCA 
Trp His Asp He His Ser 
410 

CTT TAC AAT TTC GAG CAG 
Leu Tyr Asn Phe Glu Gin 
425 

CTT CTG CAG CTC AGG GAT 
Leu Leu Gin Leu Arg Asp 
440 

GTT ATG TTT CCA GAG GAC 
Val Met Phe Pro Glu Asp 
455 460 
TCC ATT GAT GGT GGT GCT 
Ser lie Asp Gly Gly Ala 
475 

GCT GCA AAA GCT GGG CTT 
Ala Ala Lys Ala Gly Leu 
490 
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Gly Ser Gin Gin 
350 

TGT GAT GGA AGG 1285 

Cys Asp Gly Arg 

365 

GAC AGT ACC CAT 1333 
Asp Ser Thr His 

TCA ATC AAA AAG 1381 
Ser lie Lys Lys 
400 

CGG CTG GAA GGG 142y 
Arg Leu Glu Gly 
415 

AGA TGG AGA AAG 1477 
Arg Trp Arg Lys 
430 

CTG TCT GAC ACT 1525 

Leu Ser Asp Thr 

445 

AGA GAA ACA TGG 1573 
Arg Glu Thr Trp 

GCT TTT GGG TTC 1621 
Ala Phe Gly Phe 
480 

GTA AGC GGA AAG 1669 
Val Ser Gly Lys 
495 
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GAT CAA ATC ATT GAC AGG 
Asp Gin lie lie Asp Arg 
500 

CGG AGG GCA AAG AAC TTC 
Arg Arg Ala Lys Asn Phe 
515 

AGT TCC TAT GCC TGG AAA 
Ser Ser Tyr Ala Trp Lys 
530 

GCC CTG CAT TTG ATT CCT 
Ala Leu His Leu lie Pro 
545 550 
ATT GAA GCC GGG GAA CGG 
He Glu Ala Gly Glu Arg 
565 

CCT GAG GGT GTT CCA GAG 
Pru Glu Gly Val Pro Glu 
580 

CAA AGG AGA ACA ATG GAG 
Gin Arg Arg Thr Met Glu 
595 

CAA GCC AAG GGA ATT GAA 
Gin Ala Lys Gly He Glu 
610 

TGC TTG GGT AAC CGT GAG 
Cys Leu Gly Asn Arg Glu 
625 630 
GAA CAA CCA GAA GCT GAC 
Glu Gin Pro Glu Ala Asp 



AGC ATC CAG GAT GCA TAC 
Ser He Gin Asp Ala Tyr 
505 

ATC TAT ATA GAG AAC CAA 
lie Tyr He Glu Asn Gin 
520 

CCC GAG GGC ATC AAG CCT 
Pro Glu Gly He Lys Pro 
535 540 
AAG GAG CTT GCA CTG AAA 
Lys Glu Leu Ala Leu Lys 
555 

TTC ACT GTT TAT GTT GTG 

Phe Thr Val Tyr Val Val 
570 

AGT GGA TCT GTT CAG GCA 
Ser Gly Ser Val Gin Ala 
535 

ATG ATG TAC ACT GAC ATT 
Met Met Tyr Thr Asp He 
600 

GCC AAC CCC AAG GAC TAC 
Ala Asn Pro Lys Asp Tyr 
615 620 
GTG AAG CAG GCT GGG GAA 
Val Lys Gin Ala Gly Glu 
635 

ACT GAT TAC AGC CGA GCT 
Thr Asp Tyr Ser Arg Ala 



ATA CAT GCC ATC 1717 

He His Ala He 
510 

TAC TTC CTT GGA 1765 

Tyr Phe Leu Gly 

525 

GAA GAC ATT GGT 1813 

Glu Asp He Gly 

GTT GTC AGT AAG 1861 
Val Val Ser Lys 
560 

GTG CCA ATG TGG 1909 
Val Pro Met Trp 
575 

ATC CTG GAC TGG 1957 
lie Leu Asp Trp 
590 

ACA GAG GCT CTC 2005 

Thr Glu Ala Leu 

605 

CTC ACT TTC TTC 2053 
Leu Thr Phe Phe 

TAT CAG CCT GAA 2101 
Tyr Gin Pro Glu 
640 

CAG GAA GCT AGG 2149 
Gin Glu Ala Arg 
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645 650 655 

AGG TTC ATG ATC TAT GTC CAC ACC AAA ATG ATG ATA GTT GAG GAT GAG 2197 
Arg Phe Met He Tyr Val His Thr Lys Met Met He Val Asp Asp Glu 

660 665 670 

TAC ATC ATC ATC GGT TCT GCA AAC ATC AAC CAG AGG TCG ATG GAC GGC 2245 
Tyr He He He Gly Ser Ala Asn lie Asn Gin Arg Ser Met Asp Gly 

675 680 685 

GCT AGG GAC TCT GAG ATC GCC ATG GGC GGG TAC CAG CCA TAC CAT CTC 2293 
Ala Arg Asp Ser Glu lie Ala Met Gly Gly Tyr Gin Pro Tyr His Leu 

690 695 700 

GCG ACC AGG CAA CCA GCC CGT GGC CAG ATC CAT GGC TTC CGG ATG GCG 2341 
Ala Thr Arg Gin Pro Ala Arg Gly Gin He His Gly Phe Arg Met Ala 
705 710 715 720 

CTG TGG TAC GAG CAC CTG GGA ATG CTG GAT GAT GTG TTC CAG CGC CCC 2389 
Leu Trp Tyr Glu His Leu Gly Met Leu Asp Asp Val Phe Gin Arg Pro 

725 730 735 

GAG AGC CTG GAG TGT GTG CAG AAG GTG AAC AGG ATC GCG GAG AAG TAC 2437 
Glu Ser Leu Glu Cys Val Gin Lys Val Asn Arg lie Ala Glu Lys Tyr 

740 745 750 

TGG GAC ATG TAC TCC AGC GAC GAC CTC CAG CAG GAC CTC CCT GGC CAC 2485 
Trp Asp Met Tyr Ser Ser Asp Asp Leu Gin Gin Asp Leu Pro Gly His 

755 760 765 

CTC CTC AGC TAC CCC ATT GGC GTC GCC AGC GAT GGT GTG GTG ACT GAG 2533 
Leu Leu Ser Tyr Pro lie Gly Val Ala Ser Asp Gly Val Val Thr Glu 

770 775 780 

CTG CCC GGG ATG GAG TAC TTT CCT GAC ACA CGG GCC CGC GTC CTC GGC 2581 
Leu Pro Gly Met Glu Tyr Phe Pro Asp Thr Arg Ala Arg Val Leu Gly 
785 790 795 800 

GCC AAG TCG GAT TAC ATG CCC CCC ATC CTC ACC TCA TAGACGAGGA AGCACT 2633 
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Ala Lys Ser Asp Tyr Met Pro Pro lie Leu Thr Ser 

805 810 
ACACTACAAT CTGCTGGCTT CTCCTGTCAG TCCTTCTGTA CTTCTTCAGT TTGGTGGCGA 2693 
GATGGTATGG CCGTTGTTCA GAATTTCTTC AGAATAGCAG TTGTTACAGT TGTGAATCAT 2753 
AAAGTAATAA GTGCAGTATC TGTGCATGGT TGAGTTGGGA AGAAGATCGG GGATGCAATG 2813 
ATGCTTGTGA AGTTGTGATG CCGTTTGTAA GATGGGAAGT TGGGAACTAC TAAGTAATTG 2S73 
GCATGATTGT ACTTTGCACT ACTGTTTAGC GTTGTTGATA CTGGTTAACC GTGTGTTCAT 2933 
CTGAACTTGA TTCTTGATGC AGTTTGTGGC ATTACCAGTT TATCATCGTT CTTCAGGAAA 2993 
AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAA 3040 

E?IJ#* : 3 
K?"JCOS£ : 2799 

&&l<r>nm ■ genomic DNA 

: Oryza sativa 

CAAGGGTGTA CATAGATTTG TCTCGTAAAA TAGTATTATA ATATTATAAA CTTATTACTC 60 

TATCCGTTCT AAAATATAAG AACCTTATGA CTGGATGGAA CATTTCCTAG TACTACGAAT 120 

CTGAACACAT GTCTAGATTC ATAGTACTAG GAAATGTCTC ATCGCGGTAC TAGGTTCTTA 180 

TATTTTAGGA TGGAGGGAGT TTAATATAAA ACTAATGGTT AGAACTTTGA AAGTTTGATT 240 

TTAAATGTCA AATATTTATG GCTGGAGGTA GTATAATATG TTTTTTTTGG GACGTAGACT 300 

AGGTAGTATA ATATGTTTGG TTGTGTTTAG ATCCAATATT TGGATCCAAA CTTCAGTCAT 360 

TTTCCATCAC ATCAACTTGT CATATACACA TAACTTTTCA GTCACATCAT CCCCAATTTC 420 

AACCAAAATC AAACTTTGCG CTGAACTAAA CACAACCTTT GGGCCCGTTT AGTTCCCCAA 480 

TTTTTTTCCC AAAAACATCA CATCGAATCT TTGGACACAT GCATGAAGCA TTAAATATAG 540 

ATAAAAAGAA AAACTAATTG CACAGTTATG GAGGAAATCG CGAGACGAAT CTTTTAAGCC 600 

TAATTAGTCC GTGATTAGCC ATAAGTGCTA CAGTAACCCA ATTGTGCTAA TGACGGCTTA 660 

ATTAGTCTCC ACAAGATTCG TCTCGCAGTT TCCAGGCGAG TTCTGAAATT AGTTTTTTCA 720 
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TTCCTGTCCG 


AAAACCCCTT 


CCGACATCCG 


GTCAAACGTT 


CGATATGACA 


CCCACAAATT 


780 


TTCTTTTCCC 


CAACTAAACA 


CACCCTTTAT 


CTCTTACCCT 


CTGGCTCTTT 


CAGTAGGCAT 


840 


ATCCAAGACA 


GCTGGTAATG 


CAGGCTCGGA 


CATAATTTGA 


CAGTTACGTT 


CATGTGACCG 


900 


ACGGTTGATG 


CTAGTGCAAC 


TGCAACATAC 


TGTTCAGATG 


GATGTCCCAA 


CGAGCTCAAA 


960 


ACAACTTAGG 


TGGCGCGTCG 


CGATTCATCA 


ATAACTCAAA 


TGGAAGCGCA 


AGTGCACGTA 


1020 


CGAAAATGAC 


AGCGAGTGAG 


GTGGCGAGCC 


TCACCTTGGT 


GATCCCAACC 


GGATAAGCTA 


1080 


TGCATCAGCC 


AGTTTCGTGG 


GGCTGCACAT 


TTCGTCGAAC 


ACCTGGAGTC 


CACGCCGCCG 


1140 


GCGACGTCGG 


CACAGCGCGC 


CCGCCCACCG 


CCCACGCACG 


CGCTTGACTC 


CACCCATGTT 


1200 


CTCCCTTCTC 


GACGCCCGCG 


AAGCCAGCGA 


ACCGATCCGA 


GGAAGTCAAG 


CCCCCACCGC 


1260 


CACTTGGACC 


GACCTCGGGA 


CGACGACGCC 


CCCGCGCTCT 


TCTAGACGCG 


CGGACGACGC 


1320 


GGGCGCTGGC 


TCCGCGACGC 


GACGTCGCGG 


TCATGGAGTA 


ACCGCGACGG 


ACAGATACTT 


1380 


CTACCCGTTT 


TTAACCTCGC 


CTCCTCCTCC 


TCCCGGCTCG 


AGATCCGTGG 


CCACGACGCG 


1440 


TGGTGGGAAA 


CCGGGAACGA 


CGTGCACGCA 


CGCACACAGG 


GCAAGTTTCA 


GTAGAAAAAT 


1500 


CGCCGGCATC 


CAGATCGGGA 


CAGTCTCTCT 


TCTCCCGCAA 


TTTTATAATC 


TCGCTCGATC 


1560 


CAATCTGCTC 


CCCTTCTTCT 


TCTACTCTCC 


CCATCTCGGC 


TCTCGCCATC 


GCCATCCTCC 


1620 


TCTCCCTTCC 


CGGAGAAGAC 


GCCTCCCTCC 


GCCGATCACC 


ACCCGGTAAG 


CCCAGTGTGC 


1680 


TTAGGCTAAG 


CGCACTAGAG 


CTTCTTGCTC 


GCTTGCTTCT 


TCTCCGCTCA 


GATCTGCTTG 


1740 


CTTGCTTGCT 


TCGCTAGAAC 


CCTACTCTGT 


GCTGCGAGTG 


TCGCTGCTTC 


GTCTTCCTTC 


1800 


CTCAAGTTCG 


ATCTGATTGT 


GTGTGTGGGG 


GGGCGCAGGT 


AGGGCGAGGA 


GGGAGCCAAA 


1860 


TCCAAATCAG 


CAGCC ATG GCG CAG ATG 


CTG CTC CAT GGG ACG CTG CAC GCC 


1911 




Met Ala Gin Met Leu Leu His 


Gly Thr Leu 


i His Ala 






1 




5 


10 





ACC ATC TTC GAG GCG GCG TCG CTC TCC AAC CCG CAC CGC GCC AGC GGA 1959 
Thr He Phe Glu Ala Ala Ser Leu Ser Asn Pro His Arg Ala Ser Gly 



15 20 25 

AGC GCC CCC AAG TTC ATC CGC AAG GTTCGGACCC TTCTCCTTAA TCTACTCGTC 2013 
Ser Ala Pro Lys Phe He Arg Lys 

30 35 
TTTGCTCTTG CTCTTTTTCT TTTGTGTCCC TTTCTTGTGT GTGCGTTTGC ATGAGCCCGA 2073 



WO 96/30510 2 2 PCT/JP96/00812 

ATTTGATCTG CTAGTGCACA GTACAGTCAG ATACACTGAA ACGATCTGGA AATTCTGGAT 2133 
TATTAGGAAA AATAAAGAGG TAGTAGACAA GAATTGGAGA TACTTTCTAT CAAGATTGGT 2193 
CTATTATGCT TGGCCATTTC TTGTTTGACC CAAGTACTTC TTTGAATCTA GAGTTTGCTG 2253 
TGTGTGATGT GGTGTGTGTT TGTGTCACCA AAAATCTTCA TTAGCTAAAA CTGAAATTTT 2313 
ATTTATTAAC TGACCTACTA AAAATGTAGA GTTCTCTGTG TGTGATGTGT GCTTGTGTCA 2373 
CCAAAAATCT TGATTTGATA GAGTTTTTAT TTATTTATTA ACTGACCTAC TACAAATCTA 2433 
TTGCTGTATG CTATGTGTGT CTGTATCACC TGAAATGCAA TGTCTTCTTC TTTGTTGTTC 2493 
TTGATCTAAC ACGTGAGCTC ATGTCAACAG TTT GTG GAG GGG ATT GAG GAC ACT 2547 

Phe Val Glu Gly He Glu Asp Thr 
40 

GTG GGT GTC GGC AAA GGC GCC ACC AAG GTG TAT TCT ACC ATT GAT CTG 2595 

Val Gly Val Gly Lys Gly Ala Thr Lys Val Tyr Ser Thr He Asp Leu 

45 50 55 60 

GAG AAA GCT CGT GTA GGG CGA ACT AGG ATG ATA ACC AAT GAG CCC ATC 2643 

Glu Lys Ala Arg Val Gly Arg Thr Arg Met He Thr Asn Glu Pro He 

65 70 75 

AAC CCT CGC TGG TAT GAG TCG TTC CAC ATC TAT TGC GCT CAT ATG GCT 2691 
Asn Pro Arg Trp Tyr Glu Ser Phe His He Tyr Cys Ala His Met Ala 
80 85 90 

TCC AAT GTG ATC TTC ACT GTC AAG ATT GAT AAC CCT ATT GGG GCA ACG 2739 
Ser Asn Val He Phe Thr Val Lys He Asp Asn Pro He Gly Ala Thr 
95 100 105 

AAT ATT GGG AGG GCT TAC CTG CCT GTC CAA GAG CTT CTC AAT GGA GAG 2787 
Asn He Gly Arg Ala Tyr Leu Pro Val Gin Glu Leu Leu Asn Gly Glu 
110 115 120 

GAG ATT GAC AGA 2 799 
Glu He Asp Arg 
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K?|J<7>«£ : 173 

be?ij^s : mm 

E?iJ<7)«a : Genomic DNA 
: Oryza sativa 

GTAACCCCAG TGTGCTTAGG CTAAGCGCAC TAGAGCTTCT TGCTCGCTTG CTTCTTCTCC 60 
GCTCAGATCT GCTTGCTTGC TTGCTTCGCT AGAACCCTAC TCTGTGCTGC GAGTGTCGCT 120 
GCTTCGTCTT CCTTCCTCAA GTTCGATCTG ATTGTGTGTG TGGGGGGGCG CAG 173 
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if jfcco^H 

5 tltiDN Am** 

10 1 lEiijcODN AC^r^ c . 

4 . l£?iJS?<7>IE?iJ#-S|-4 T-^^n6^Sie5U^^-r-5lf*:iS3ia«t£ODN Alfr>j-. 

5. If i fs^co DNAlirfri: . *<r>Tmizmi&#){zm& ZtifH6$L-*'<% * 

6. mlfEDN Aifr>i-(iifi5i|^(Die?fJ#^- 1 ^£*l-5igSI£yi)£^T-1-&f»-fcif 5 
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